


































































JUDWHIXO , DP WRP\PRWKHU DQG IDWKHU1RUL\DK5D]DOL%DKDUXGGLQ ,PDP$ZDQJ












VRSKLVWLFDWHGFDVHV7KH LPSDFWRI VHSDUDWLRQEHWZHHQ UHOLJLRQ DQGVFLHQFHDQG WKH
QHJOLJHQFHRIYLHZLQJIRUHQVLFVFLHQFHIURPWKHPDTƗৢLGLFSHUVSHFWLYHOHIWDKXJHJDS
LQVKDULDKOLWHUDWXUHVWKXVUHVXOWLQJIRUHQVLFVFLHQFHWREHFRPHH[FOXVLYHDQGDOLHQWR
,VODPLF ODZ)DLOXUH LQXQGHUVWDQGLQJIXQGDPHQWDOVRI IRUHQVLFVFLHQFHZRUVHQV WKH
VLWXDWLRQE\JLYLQJQHJDWLYH LPSOLFDWLRQVWRZDUGV WKH LQFRPSHWHQF\RI ,VODPLF ODZ
7KLVVWXG\DLPVWRLGHQWLI\IRUHQVLFVFLHQFHHOHPHQWVLQ0XVOLPVFKRODUV¶YLHZRQWKH




WRZDUGV DFKLHYLQJ PDTƗ܈LG DOVKDUƯµDK 7KLV TXDOLWDWLYH UHVHDUFK XVHG *URXQGHG
7KHRU\ DQG FRQWHQW DQDO\VLV PHWKRG WR REWDLQ UHVHDUFK REMHFWLYHV &RQVWDQW
FRPSDUDWLYHDSSURDFKRQWKHRUHWLFDOVDPSOHVDQGGHVFULSWLYHLQGXFWLYHDQGGHGXFWLYH
DSSURDFKHV RQ VHOHFWHG SULPDU\ DQG VHFRQGDU\ VRXUFHV RI GDWD ZHUH XVHG LQ WKH
DQDO\VLVSURFHVVZLWKWKHDVVLVWRI$WODVWLYHUVLRQDVDVRIWZDUHDQDO\VLVWRRO$WRWDO
RI  IRUHQVLF VFLHQFH HOHPHQWV ZHUH IRXQG ZKLFK EXLOW IRXU NH\ IXQGDPHQWDOV
QDPHO\ µIRUHQVLFV MXULVSUXGHQFH¶ µKXPDQ FDSLWDO¶ µIRUHQVLF DQDO\VLV¶ DQG
µDFFUHGLWDWLRQ¶ 7KH WUDQVIHUDELOLW\ LQWHUSUHWHG IURP WKH WKHRU\ WRZDUGV VHOHFWHG
WKHPDWLFIRUHQVLFFDVHVSURYHGWKDWDOOIRXUNH\IXQGDPHQWDOVGRH[LVWLQSUHVHUYLQJ
WKHILYHHVVHQWLDOYDOXHVRIKXPDQOLIH,QDFKLHYLQJPDTƗ܈LGDOVKDUƯµDKµIRUHQVLFV
MXULVSUXGHQFH¶ IXQGDPHQWDO DFTXLUHV D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI IRUHQVLFV
DSSOLFDWLRQWRZDUGVDFFRPSOLVKLQJWKHPD¶ƗOƗWWKDWFRPSULVHVKLVWRULFDOUHYLHZVWKH
WHUPLQRORJ\RIILTKIRUHQVLFVWKHUHDVRQLQJRIIRUHQVLFVWKURXJKLVWLGOƗOLQXVXOILTK
DQG LWV UHODWLRQVKLSZLWKPD[LPV$V IRU WKH DGDSWDWLRQ IRU VKDULDK OHJDOSXUSRVHV
µKXPDQFDSLWDO¶IXQGDPHQWDOKLJKOLJKWVDKROLVWLFDSSURDFKLQDFKLHYLQJPDTƗ܈LGDO
VKDUƯµDK WKURXJK IRUHQVLF VFLHQFH HGXFDWLRQ DQG WUDLQLQJ DV ZHOO DV IXOILOOLQJ WKH
FRPSHWHQF\ RI H[SHUWV 7KH µIRUHQVLF DQDO\VLV¶ IXQGDPHQWDO LQFRUSRUDWHV OHYHO RI
GRXEW LQ DQDO\VLV HWKLFV SUHVXPSWLYH DQG FRQILUPDWRU\ WHVW LQVWUXPHQWV FULPH
ODERUDWRULHVHSLVWHPRORJ\DQGDQDO\VLVKHOGE\DVKDULDKHQWLW\DVVDOLHQWIHDWXUHVWR
PLQLPLVH VKXEKDK 7KHVH IHDWXUHV FRQWULEXWH WR WKH VXJJHVWLRQ RI HVWDEOLVKLQJ

















XQWXNPHPDKDPL WHUDV VDLQV IRUHQVLNPHQDPEDKEXUXN VLWXDVL \DQJPHPEHUL LPHM
QHJDWLIVLVWHPSHUXQGDQJDQ,VODPVHEDJDLWLGDNNRPSHWHQ.DMLDQLQLEHUWXMXDQXQWXN
PHQJHQDOSDVWLHOHPHQVDLQVIRUHQVLN\DQJWHUGDSDWGDODPSHQGDSDWXODPDEHUNDLWDQ
SHQHULPDDQ DOTDUƯQDK GDODP ,VODP PHQJDQDOLVLV KXEXQJDQ DQWDUD HOHPHQ VDLQV
IRUHQVLNGHQJDQPDTƗ܈LGDOVKDUƯµDKGDULSDGDNHEROHKSLQGDKDQQ\DPHODOXLNHVNHV








VDLQV IRUHQVLN¶ µPRGDO LQVDQ¶ µDQDOLVLV IRUHQVLN¶ GDQ µDNUHGLWDVL¶ ,QWHUSUHWDVL
NHEROHKSLQGDKDQGDULSDGDWHRULWHUVHEXWWHUKDGDSNHVNHVIRUHQVLNWHUSLOLKPHQJLNXW
WHPDPHPEXNWLNDQEDKDZDNHHPSDWHPSDWNXQFLWHUDVWHODKZXMXGGDODPPHPHOLKDUD
OLPD NHSHQWLQJDQ DVDV GDODP NHKLGXSDQ PDQXVLD 'DODP PHQFDSDL PDTƗ܈LG DO
VKDUƯµDK WHUDV µIDOVDIDK VDLQV IRUHQVLN¶ PHQ\LPSXONDQ VHEXDK SHPDKDPDQ
NRPSUHKHQVLI EDJL DSOLNDVL VDLQV IRUHQVLN NH DUDK PHQ\HPSXUQDNDQPD¶ƗOƗW \DQJ
PHUDQJNXPL XODVDQ VHMDUDK WHUPLQRORJL ILTK IRUHQVLN SHUWLPEDQJDQ IRUHQVLN
PHQHUXVL LVWLGOƗO GDODPXVXO ILTK VHUWDKXEXQJNDLW GHQJDQNDHGDKNDHGDKQ\D%DJL
DGDSWDVL GDODP SHUXQGDQJDQ V\DULDK WHUDV µPRGDO LQVDQ¶ PHQRQMRONDQ VHEXDK
SHQGHNDWDQ KROLVWLN GDODP PHQFDSDL PDTƗ܈LG DOVKDUƯµDK PHODOXL SHQGLGLNDQ GDQ
ODWLKDQ VHUWD SHQ\HPSXUQDDQ NRPSHWHQVL EDJL SDNDU 7HUDV µDQDOLVLV IRUHQVLN¶
PHUDQJNXPL WLQJNDWDQ NHUDJXDQ GDODP DQDOLVLV HWLND DQDOLVLV VDULQJDQ GDQ
SHQJHVDKDQ LQVWUXPHQHSLVWHPRORJLPDNPDO IRUHQVLNGDQDQDOLVLV \DQJGLODNXNDQ
ROHKHQWLWLV\DULDKVHEDJDLFLULFLULSHQWLQJEDJLPHQJXUDQJNDQV\XEKDK&LULFLULLQL
PHPEHUL VXPEDQJDQ NHSDGD FDGDQJDQ SHQXEXKDQPDNPDO IRUHQVLN EDJL NHJXQDDQ




VDLQV IRUHQVLN EDJLPHQFDSDLPDTƗ܈LG DOVKDUƯµDK.HVHOXUXKDQQ\D LQWHJUDVL VDLQV














































































































































































































































































































































































$'     $QQR'RPLQLEHIRUHFXUUHQWHUD
$),6     $XWRPDWHG)LQJHUSULQW,GHQWLILFDWLRQ6\VWHP
$+     $IWHU+LMUDK
%&(%&(    %HIRUH&XUUHQW(UD
&(&(    &XUUHQW(UD
'$,- 'LSORPD LQ ,VODPLF -XGLFLDU\ DQG /HJDO
$GPLQLVWUDWLRQ
'1$     'HR[\ULERQXFOHLF$FLG
)%,     )HGHUDO%XUHDXRI,QYHVWLJDWLRQ
*7     *URXQGHG7KHRU\
,.0     ,QVWLWXW.LPLD0DOD\VLD
,/.$3    -XGLFLDODQG/HJDO7UDLQLQJ,QVWLWXWH
,77& %DKDJLDQ ,QGXVWUL 'DQ .ODVLILNDVL 7DULI
'DJDQJDQ ,QGXVWU\ DQG 7UDGH 7DULII
&ODVVLILFDWLRQ
-$:, -DEDWDQ $JDPD ,VODP :LOD\DK 3HUVHNXWXDQ




.,0,$ -DEDWDQ .LPLD 0DOD\VLD 'HSDUWPHQW RI
&KHPLVWU\
10/     1DWLRQDO0HWURORJ\/DERUDWRU\
1R     1XPEHU 
SEXK    3HDFHEHXSRQ+LP
[[L

UD     5DڲLDOODKµDQKXµDQKXPµDQKƗ
3'     3ULPDU\'DWD
SO     3OXUDO
%3$     %ORRG3DWWHUQ$QDO\VLV
33     3XEOLF3URVHFXWRU
33$ 3HJDZDL 3HQJXDWNXDVD $JDPD 5HOLJLRXV
(QIRUFHPHQW2IILFHU
503     5R\DO0DOD\VLD3ROLFH
6$00 6LMLO $NUHGLWDVL 0DNPDO 0DOD\VLD /DERUDWRU\
$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD
6,06     6HFRQGDU\,RQ0DVV6SHFWURPHWU\
6,5,0 6FLHQWLILF DQG ,QGXVWULDO 5HVHDUFK ,QVWLWXWH RI
0DOD\VLD
623     6WDQGDUG2SHUDWLQJ3URFHGXUH
67$1'$5'6   'HSDUWPHQWRI6WDQGDUGV0DOD\VLD
675     6SHFLDO7HFKQLFDO5HTXLUHPHQW


























$UDELF 7UDQVOLWHUDWHG(QJOLVK $UDELF 7UDQVOLWHUDWHG(QJOLVK

ǤyǪ   ¶$$   ǹ   6
Ǭ   %   Ǻ   '
Ǯ   7   ǻ   7
ǯ   7+   Ǽ   =
ǰ   -   ǽ   µ
Ǳ   +   Ǿ   *+
ǲ   .+   Ȁ   )
ǳ   '   ȁ   4
Ǵ   '+   Ȃ   .
ǵ   5   ȃ   /
Ƕ   =   Ȅ   0
Ƿ   6   ȅ   1
Ǹ   6+   ȇ   : 
[[LY

Ȇ   +   ȉ   <
'LSKWKRQJ
$UDELF 7UDQVOLWHUDWHG(QJOLVK $UDELF 7UDQVOLWHUDWHG(QJOLVK

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$NKOƗT    *RRGYLUWXH
µ$TƯGDK    )DLWK
$OED\\LQDK    0HDQRISURRI
$OڲDUǌUL\\ƗWDONKDPVDK  )LYHHVVHQWLDOYDOXHV
)DVNKXDOۊXNP   7HUPLQDWLRQRIMXGJHPHQW
ۉLIܲDOGƯQ    7KHSUHVHUYDWLRQRIUHOLJLRQ
ۉLIܲDOQDIV    7KHSUHVHUYDWLRQRIOLIH
ۉLIܲDOµDTO    7KHSUHVHUYDWLRQRILQWHOOHFW
ۉLIܲDOPƗO    7KHSUHVHUYDWLRQRISURSHUW\
ۉLIܲDOQDVOµLUG   7KHSUHVHUYDWLRQRIOLQHDJHGLJQLW\
µ,EƗGƗW    :RUVKLSSLQJ
-XPKǌU    0RVWVFKRODUV
0XƗPDOƗW    7UDQVDFWLRQ
$OTDUƯQDK    &LUFXPVWDQWLDO(YLGHQFH
6DQDG     7KHFKDLQRIQDUUDWRULQDKDGLWK











































LWV ILHOG IRUHQVLF VFLHQFHPHUHO\JLYHVEHQHILWV LQ WKH MXGLFLDODVSHFW LQKHOSLQJ WR
VROYHFDVHVDQGFRQYLFWFULPLQDOV0RUHRYHUIRUHQVLFVFLHQFHKDVVKDSHGWKHZRUOG
RIMXVWLFHE\VHWWLQJXSLWVSULRUWREHLQKLJKHUOHYHOLQFRXUW:LWKRXWIRUHQVLFVFLHQFH














VZWKDVFRQVLGHUHG LQ IRUPXODWLQJ WKH ODZVRI ,VODP ,WGLVFXVVHVRQZK\RI WKH








3DNLVWDQ 6XGDQ ,UDQ DQG 0DOD\VLD WKHUH DUH VRPH HQDFWPHQWV DQG VWDWXWHV
FRQFHUQLQJWKHODZRIHYLGHQFHDQGLWVYDOLGLW\+RZHYHUWKHUHLVDVLWXDWLRQZKHUH
VRPHPHDQV RI SURRI KDV EHFRPH LQVXIILFLHQW DQG LQHIILFLHQW LQ DVVLVWLQJ WR VROYH
FULPHV DQG FDVHV 6RPH RI WKHPHWKRGV DUH DOVR RXWGDWHG DQG LQFDSDEOH WR VROYH
SURIHVVLRQDO DQG VRSKLVWLFDWHG FULPHV WKXV EULQJ LQMXVWLFH WR YLFWLPV  ,W LV DQ
XQDYRLGDEOHSUREOHPIDFHGLQWKHVHFRXQWULHV
$V UHSRUWHG E\ /DXSD -XQXV  E\ IRFXVVLQJ RQ WKH GHYHORSPHQW RI
VFLHQFH DQG WHFKQRORJLFDOSURJUHVV LQ WKH ILHOGRI IRUHQVLF VFLHQFHFDQEHXVHIXO LQ
FULPLQRORJ\ ILHOG )RUHQVLF VFLHQFH KDV KHOSHG ODZ HQIRUFHPHQW LQ VROYLQJ FULPHV
WKURXJK GHWHFWLRQ PHWKRGV VXFK DV ILQJHUSULQWLQJ WKH ILUHDUPV LGHQWLILFDWLRQ
LQYROYLQJ WKH H[DPLQDWLRQ RI EXOOHWV DQG VKHOOV DQG JXQILUH UHVLGXH DQDO\VLV







\HDUROG \RXWK LQ D UDSH DQG PXUGHU FDVH LQ (QJODQG
V 0LGODQGV 7KH '1$
SURILOLQJWHVWWKHQFRQILUPHGWKHWHHQDJHULVWKHYLFWLPDQGQRWORQJDIWHUWKDWWKHUHDO
UDSLVWVDUUHVWHGDOVRXVLQJ'1$SURILOLQJPHWKRGV&RUPLHUHWDO








 ՑɰȆ Ցɠ Օɰ ՓǻȆ Ցɺ Փɨ
Օɸ
Ց
Ƿ Օɵ Փɭ Տȯ ՓɸȆ
ՑȻ Ցȯ Փɺ
ՑȻ Ցɼܣ Փۜؠ Օɘ Ցɱ Օɵ Ցɏܣ Փۚ
Օȕ ՑȮ ՑɼȄ ՑȲ Ցʏ Փۂ ՑɤȆ
Ցɛ Րɪ Ւȍ
Ւɛ Օɵ Փɭ զȯ
Ւɛ Ւɻ Ւɀʊ Փɮ
Ցɛ
 Ցɰ؈ Փȉ ՓȰȆ
Ցɢ ՕɦȄ Ցɵ Փɭ Ցɽ Ւɸ Ցɼ Օș







 Ցɰ؈ Փɛ ՓȮȆ զɀɦȄ Ցɵ Փɭ Ցɽ Ւɸ Ցɼ Օș Ցȉ
Ցȱ Ցɡ Ցɗ Րȳ Ւȉ
ՒȮ Օɵ Փɭ զȯ
Ւɛ Ւɻ Ւɀʊ Փɮ








 Տɯʊ ՓɌ Ցɏ զɵ
Ւɟ Ցȯ Օʊ Ցɟ զɰ Փǻ զɵ
Ւɟ Փȯ Օʊ
Ցɟ Օɵ Փɭ Ւɻ զɱ Փǻ ՑɤȆ
Ցɛ Րȳ Ւȉ
ՒȮ Օɵ Փɭ զȯ
Ւɛ Ւɻ Ցɀʊ Փɮ
Ցɛɾ
Ց
Ƿ ՑȲȆ զɮ Ցɨ Ցɗհն
7UDQVODWLRQ6RZKHQKHKHUKXVEDQGVDZKLV<ǌVXI
VVKLUWWRUQDW





 Ցɰ؈ ՓȀ ՓɇȆ Ցݵ
ՕݍȄ Ցɵ Փɭ Փș Օɳ
Ւɟ Փɣ զɱ Փǻ Փɣ Փȍ
Օɱ Ցȱ ՓɦʅՓȳ Փɘ
Օɔ Ցȗ ՕȷȄ ՑɼȄ Ցȱ Ցɸ Օɵ Ցɏ ՕɂՓȳ
Օɏ
Ց
Ƿ Ւə Ւȷɽ Ւʆհշ




7REHQRWHG LQ WKLV DFFRXQWDOTDUƯQDK KDVEHHQGLVFRYHUHG WKURXJKD IHZ
FRQFHSWVRIEDVLF IRUHQVLF LQYHVWLJDWLRQDVPHQWLRQHGDERYH7KHYHUVH OLWHUDOO\
VKRZVWKDWWKHUHZDVDQLQYHVWLJDWLRQPDGHWRGLVFRYHUWKHUHDOFRQGLWLRQRIVLWXDWLRQ
3URSKHW<ǌVXI¶VSEXKVKLUWFDQEHFRQVLGHUHGDVSK\VLFDOHYLGHQFHDV6LHJHO
VD\V WKDW SK\VLFDO HYLGHQFH FRQVLVWV RI REMHFWV RU WKLQJV 7KH YHUVH DOVR FRXOG EH
UHODWLYHO\XVHGQRZDGD\VWREHUHODWHGZLWKWKHRXWVROHLPSUHVVLRQVDQGLQVROHLPSULQW
LQ WKH FRQFHSWRI IRUHQVLF HYLGHQFH+HQFH LW GHPRQVWUDWHV WKDW WKH DFFRXQWRI WKH














ZLWK WKHLU VZRUGVDQGVWUXFNKLPWRGHDWKDQGUHWXUQHG WR$OODK








































EDUHO\ IXQGDPHQWDO WKHRULHV EDVLF SULQFLSOHV LQIHUHQFHV DQG HTXDWLRQV LQ IRUHQVLF
VFLHQFHWKDWFDQEHFRQQHFWHGZLWKPDTƗڍLGDOVKDUƯµDK,QRUGHUWRGLVFRYHUPRUHRQ








*HRUJH6DUWRQ D VFLHQFH SKLORVRSKHU GHVFULEHG WKDW GXULQJ WKH SHULRG
$'WKH0XVOLPVZHUHWKHLQWHOOHFWXDOSLRQHHUZKROHZRUOG5DPOL$ZDQJHW





0XVOLPV OHDUQHG VFLHQFH DSDUW IURP UHOLJLRXV NQRZOHGJH /DFN RI XQGHUVWDQGLQJ

























6LJQLILFDQWO\ DOO WKHVH LVVXHV PXVW EH RYHUFRPH WR SURYLGH D FRQVLVWHQW
VWDQGDUGRIHYLGHQFLQJWKURXJKIRUHQVLFVFLHQFH7KRVHLVVXHVDUHOLNHO\SRLQWHGWRWKH
UROHRIHWKLFV LQFRQGXFWLQJDQ\IRUHQVLFVDQDO\VLV7KHUHDVRQRQZK\WKHVHLVVXHV
FDQQRW EH RYHUFRPH LV ZKHQ WKH IXQGDPHQWDOV RU EDVLF SULQFLSOHV DUH QRW EHLQJ
FRPSOLHGZLWKUHDOHWKLFVVWDQGDUGV&RUGQHU$VIRUDQH[DPSOHLQPHGLFDO
LQFOXGLQJIRUHQVLFSDWKRORJ\HWKLFV2PDU.DVXOHVDLGWKDWWKHLQFUHDVH

















WKHVDPH WLPH WKH\GRQRW UHDOO\XQGHUVWDQGRQEDVLFVRU IXQGDPHQWDOVRI IRUHQVLF
HYLGHQFHLQ,VODPWKDWQHHGWREHSULRULWLVHG






,QUHFHQW\HDUV WKHZRUOGKDVFODLPHGWKDW ,VODPLFODZGRHVQRWHIILFLHQW WR
EULQJMXVWLFHWRSHRSOH5RVH,VODPLFODZIDLOVWRFRQYLQFHWKHVRFLHW\IRULWV
HIILFLHQF\ LQ FRQYLFWLQJ FULPHV WKURXJK DGYDQFHG DQG ODWHVW GHYHORSPHQW RI
WHFKQRORJ\&RQWUDU\WRWKDWDQRWKHUMXVWLFHV\VWHPKDVEHHQOLQHDUO\XSWRGDWHLQWKH
DGYDQFHPHQWRIWHFKQRORJ\XVHGLQFRXUWFDVHVHVSHFLDOO\ZKHQLWFRPHVWRWKHXVHRI
IRUHQVLF VFLHQFH DV FLUFXPVWDQWLDO HYLGHQFH LQ FRXUW )RU WKDW UHDVRQ WKLV VWXG\ LV
FRQGXFWHGLQDFRQWULEXWLRQRIDGDSWLQJSULRUVWDQGDUGVRIDOTDUƯQDKWRWKHDSSOLFDWLRQ
RIIRUHQVLFVFLHQFHLQ,VODPLFODZ7KLVZLOOVLPLOLVHWKHSULRULW\RIDOTDUƯQDKZLWKDO




E\ WKH MXPKǌU PRVWVFKRODUVDV LWFRPHVIURPX܈ǌODOTDܒµL\\DK GHILQLWLYHGLYLQH







SUHVHQW FHQWXU\ LV ZD\ WRR IDU IURP WKH GD\V RI 3URSKHW 0XKDPPDG












Ցɱ Օȳ Ցɛ Փɻ Փɱ Օȳ
Ցɛ ՑȯɐȊ Ցȳ Ցɟ ՑȰǷʅՓȲ ՕȮ
Ց
Ƿ Ցֺ ɗ  ՒɰȄȳ Օɮ ՓɏɤȆɛȆ Վɭɽɛ Օɯ
Ւɟ ՑȯɐȊ զɰǻ զɯ Ւț
Ցʈɼ֗ Ցɰɽ էɗ Ցɽ Ւʆ Ցַɼ ՑɰɼȲ Ւȱɳʈɼ֗ Ցɰɽ Ւɳ Ցɮ Ցȕ ՕǺ Ւʆ Ցַɼ ՑɰɽɱɽȬʈɼ֗ Ցɰɼ Ւȯ Ցɺ Օȼ ՑȘ Օȸ Ւʇ Ցַɼ Ցɰɼ Ւȯ Ցɺ Օȼʇ Ւɵ Ցɮ ՓՔȸɦȄɯڈٕɗ Ւȳ Ցɺ
ՕɌ
7UDQVODWLRQ7KHEHVWRIP\IROORZHUVDUHWKRVHOLYLQJLQP\FHQWXU\JHQHUDWLRQWKHQWKRVHFRPLQJ





DSSOLHG WR WKH GLUHFW ZLWQHVV EHIRUH DSSURYHG E\ TƗڲƯ WR DFFHSW WKHLU
WHVWLPRQLHV$VWLPHFKDQJHGWKHVDPHVLWXDWLRQJRHVKHUH,WLVKDUGWRILQG
WKH DFFXUDWH DQG ILW ZLWQHVVHV LQ D FRQYLFWLRQ <HW MXVWLFH FRXOG QRW EH
LPSOLHG:KDW LV OHIW LQ HYHU\ FDVH LV WKH UROH RI H[SHUWZLWQHVVHV HLWKHU
ZKRVHDQDO\VHGDOTDUƯQDKDQGEHLQJEURXJKWWRWKHFRXUWWRH[SODLQRQWKH









PDTƗ܈LG DOVKDUƯµDK FDQEH REWDLQHG E\ WKH UROH RI IRUHQVLF VFLHQFH ,I WKH UROH RI
IRUHQVLFVFLHQFHFDQEHSURYHGWRUHDOLVHPDTƗ܈LGDOVKDUƯµDKLWZLOOJLYHDGGLWLRQDO
YDOXHV WR IRUHQVLF VFLHQFH LWVHOI WR EH UDLVHG D SDU KLJKHU LQ SUHYHQWLQJ KDUPV DQG
SUHVHUYLQJJRRGQHVV7KLVLVRQHRIWKHPDLQDVSHFWVRI,VODP7KLVGRHVQRWPHDQWKDW
WKHIXQGDPHQWDOVWKDWH[LVWQRZDGD\VDUHWRWDOO\LQFRQWUDGLFWZLWK,VODPLFSULQFLSOHV















WKH ILHOG RIPDTƗ܈LG WKURXJK ILYH FRQVHFXWLYH YDOXHV QDPHO\ IDLWK OLIH OLQHDJH
LQWHOOHFW DQGSURSHUW\7KHVHDUHE\GHILQLWLRQDFFRUGLQJ WRDO6KƗ৬LEƯ G$+
&(QHFHVVDU\LQVRFLHW\WRSUHVHUYHWKHYDOXHVWKDWUHODWHGWRWKH
WUDQTXLOOLW\ DQGFDOPQHVV$OVKDUƯµDK LV HQWLUHO\ ORRNLQJ IRUZDUG LQ WKH SULRULW\RI





PDGH$V ORQJDV LW LV QRWEHLQJ LQ FRQWUDGLFWZLWKQX܈ǌ܈ GHVFULSWLYH DQGDGLOODK
VFULSWZLWKLQWKHUROHRIPD܈ƗOƯۊDOPXUVDODKWKHUHSRVLWLRQLQJSURFHVVFDQEHGRQH









]DPƗQ 7KH FKDOOHQJH RI XVLQJ IRUHQVLF HYLGHQFH LQ HYLGHQFLQJ VKDULDK FDVHV LV WR
GHWHUPLQH WKH ZHLJKW RI WKH HYLGHQFH WKURXJK DQDO\VLV PDGH ,Q DVVLVW WR WKLV
GHWHUPLQDWLRQSURFHVVKXPDQDQGPDFKLQHPLVWDNHVVHOGRPEHLQJPDGHWKURXJKWKH
DQDO\VLV SURFHVV WKXV FUHDWLQJ DOVKXEKDK LQ DQDO\VLV DQG PDQDJHPHQW 7KLV DO
VKXEKDKVKRXOGEHGHILQHGFOHDUO\DVLWLVDSDUWRIWKHIRUHQVLFVFLHQFHEDVLFV'HILQLQJ


















KXPDQ HVVHQWLDO YDOXHV $OVR WKHUH LV QR GLIIHUHQWLDWLRQ PDGH EHWZHHQ WKH SURRI
UHTXLUHG IRU UDSH DQG ]LQD FDVHV %RWK GHPDQGHG IRXU PDOH ZLWQHVVHV IRU WKH
SHQHWUDWLRQ DFWLYLW\+RZ FRXOG DZRPDQ SURYH WKDW VKH KDV EHHQ UDSHGZKHQ WKH
HYLGHQFLQJSURFHGXUHVWULFWO\UHOLHVXSRQWKHDIRUHPHQWLRQHGUHTXLUHPHQW"7KHZRUVW
FDVHVFHQDULRLIVKHLVSUHJQDQWZLWKRXWDQ\PDUULDJHGXHWRWKHUDSHKHUSUHJQDQF\
FRXOG EH XVHG WRZDUGV HYLGHQFLQJ WKH DFW RI ]LQD DJDLQVW KHU:LWKRXW DQ\ IXUWKHU
UHVHDUFKFODULILFDWLRQDQGGLVFXVVLRQRQWKLVWRSLFVRPHPD\XVHWKLVFDVHRIVWXG\
DVHYLGHQFHWKDWLWLVLPSRVVLEOHWRUHDOLVHPDTƗ܈LGDOVKDUƯµDKEDVHGRQWKHGHFLVLRQ





4XU¶ƗQDQGDO6XQQDK $VDQH[DPSOH WKHODZRIHYLGHQFHLVVDOLHQW WRFUHDWHDQG





GHYHORS WKH OHJDO VWUXFWXUH WREH HIIHFWLYHO\ FRQWUROOHG LQ VXFFHVVIXOQHVV =XOIDNDU
7KHWKUHHDFFHSWHGPHDQVRISURRIQDPHO\DOLTUƗUFRQIHVVLRQDOVKDKƗGDK














:KLOHPRGHUQ WHFKQRORJ\ GLVWDQFHV SHRSOH IURP DWWULEXWHV VXFK DV
VRFLDOUHVSRQVLELOLW\FRPSDVVLRQDQGVHOIUHVWUDLQWIXUWKHULQJDLPOHVV
UHFUHDWLRQREMHFWLYHVPDTƗৢLGRI6KDULDRULHQWHGWHFKQRORJ\VKRXOG
KHOS IXOILO REMHFWLYHV WKDW DOORZ LQGLYLGXDOV WR OLYH D KXPDQH OLIH















 )DLOXUH LQ 8QGHUVWDQGLQJ WKH )XQGDPHQWDOV RI )RUHQVLFV /HDGV WR
,UUHOHYDQWDQG0LVLQWHUSUHWDWLRQLQ/HJDO5HDVRQLQJ,MWLKƗGRIDOۉXNP
)LQDOO\ VR PDQ\ RI WKH MXGLFLDO RSLQLRQV GHDOLQJ ZLWK IRUHQVLF
HYLGHQFHHPSOR\VXFK WRUWXUHG ORJLF WKDW LW LV LPSRVVLEOH WREHOLHYH












LQ6\DULDK&RXUW WKHDSSOLFDWLRQRI VFLHQWLILFHYLGHQFHZDVYHU\ OLPLWHG6FLHQWLILF
HYLGHQFHVWDUWHGWREHXVHGLQWKURXJK'1$HYLGHQFHLQDFULPLQDOFDVHZKLFK
ZDVZHOFRPHGZLWKORWVRIDUJXPHQWDWLRQZKHQLWILUVWLQWURGXFHGLQ6\DULDK&RXUWLQ
0DOD\VLD 3HQGDNZD 6\DULH 1HJHUL 6DEDK OZQ 5RVOL ELQ $EGXO -DSDU 





³&DEDUDQ SDOLQJ EHVDU NHSDGD %UXQHL LDODK EDJDLPDQD 3HJDZDL
3HJDZDL3HQ\LDVDW6\DUL¶DK3HJDZDL3HJDZDL3HQGDNZD6\DUL¶DK
GDQ+DNLP+DNLP 6\DUL¶DK DNDQPHQMDODQNDQ WXJDVWXJDVPHUHND
GDODP PHQ\LDVDW PHQGDNZD GDQ PHPELFDUDNDQ NHVNHV LWX
VHNXUDQJNXUDQJQ\D GL SHULQJNDW DZDO 6HODPD LQL SHQJDODPDQ
PHUHNDKDQ\DWHUKDGNHSDGDNHVNHV MHQD\DKNHFLOVHSHUWLNKDOZDW
$SDELOD XQGDQJXQGDQJ LWX GLODNVDQDNDQ WLEDWLED PHUHND DNDQ
WHUSDNVDPHQDQJDQL NHVNHV \DQJ OHELK UXPLW VHSHUWLPHQ\HEDENDQ




KDQ\D DNDQ PHQXQJJX RUDQJ \DQJ GLV\DNL PHPEXDW SHQJDNXDQ
PHODOXL LTUDU \DQJ WLGDN PXQJNLQ EHUODNX« 3HQJKDNLPDQ




3HQDO &RGH2UGHU  E\ WKH JRYHUQPHQW RI %UXQHL +H TXHVWLRQHG RQ KRZ WKH
SUDFWLFDO ZLOO EH IRU VKDULDK RIILFHUV LQFOXGLQJ MXGJHV LQ GHDOLQJ ZLWK VFLHQWLILF
HYLGHQFHLQFRXUWODWHU$Q\GHFLVLRQPDGHZLOOODWHUGLVSOD\WKHTXDOLW\RIMXGJHPHQW
DQGZLOOEHZRUOGO\YLHZHG:LWKWKDWIDLOXUHLQXQGHUVWDQGLQJWKHEDVLFVRIIRUHQVLF














Ցɏ Օɵ ՑɏՔɯ Ւțȯ Փڈ
Ցْ ՕȡȆ Ցɗ Ւɯ ՓɟȆ ՑݰݍȄ Ցɯ
Ցɡ ՑȧȄ ՑȰ Փǻ ՑɤȆ
Ցɛ Ցɯ զɨ Ցȷ Ցɼ Փɻ Օʊ
Ցɨ Ցɏ Ւדʄ զڴ Ցȿ Փד Ցɤɽ Ւȷ ՑȲ Ցɑ Փɮ Ցȷ Ւɻ զɱ
Ց
Ƿ֗ ՓȾȆ Ցɐ
ՕɦȄ Փɵ Օȉɼȳ Օɮ Ցɯ
Ցɡ ՑȧȄ ՑȰ Փǻ Ցɼ֗ ՓɰȄ Ցȳ Օȡ
Ց























DQG HYDOXDWLRQ SURFHVV RU LQ WKH MXVWLFH V\VWHP LWVHOI VXFK DV WKH SRVVLELOLWLHV RI
PLVXQGHUVWDQGLQJ VWDWLVWLFDO DQG SUREDELOLVWLF GDWD SUHVHQWDWLRQ 7KRPSVRQ 	
6FKXPDQQ+RZFRXOGWKHMXGJHVFRPHWRWKHFRUUHFWMXGJHPHQWZKHQWKHFRXUW
ZDVEHLQJSUHVHQWHGZLWKPLVLQWHUSUHWDWLRQGXHWRODZ\HU¶VIDOODFLHVDQGLILWVRKRZ
FRXOG WKH VKDULDK MXGJHV NQRZ WKHUH ZHUH IDOODFLHV ZKHQ WKH\ KDYH D PLQLPXP
HGXFDWLRQEDFNJURXQGLQIRUHQVLFVFLHQFHRUDW]HUR"
0RUHRYHU WKH DFDGHPLF UHVHDUFK LQ FRQQHFWLQJ WKH UHOLJLRXVZLWK IRUHQVLFV
ILHOG LV D QHYHUHQGLQJ VWRU\ DV WKH IRUHQVLFV WHFKQRORJ\ UDSLGO\ HYROYHV
0LVXQGHUVWDQGLQJWKHFRQFHSWDQGSULQFLSOHLQIRUHQVLFVILHOGFDQFDXVHWRDVHULRXV








LQ VKDULDK FRXUW 7KHUHIRUH IRUHQVLF VFLHQFH VKRXOG KDYH EHHQ XQGHUVWRRG WKURXJK







OLWHUDWXUH DQG EDFNJURXQG RI VWXGLHV LQ WKLV WRSLF WKHUH DUH VHYHUDO JDSV KDV EHHQ
LGHQWLILHG7KHVHVWDWHPHQWVVKRXOGEHUHDGDORQJZLWKWKHEDFNJURXQGRIVWXG\IRU
PRUHH[SODQDWLRQ)LUVWO\WKHLPSDFWRIVHSDUDWLRQEHWZHHQVFLHQFHDQGUHOLJLRQKDV
UHVXOWHG WKH ZRUOG WR D GXDOLVWLF HGXFDWLRQ SURJUDP $OVR WKLV LPSOLFDWLRQ KDV
GLPLQLVKHG WKH SUDFWLFH RI UHOLJLRQ LQ VFLHQFH DSSOLFDWLRQ 2QH RI WKH ILHOGV WKDW
DIIHFWHGLVWKHIRUHQVLFVFLHQFHILHOG7KHLPSDFWFRQWULEXWHVWRPDMRULVVXHVLQIRUHQVLF
VFLHQFHVDQG,VODPHVSHFLDOO\LQWKHILHOGRIILTKDOMLQƗL\\5HFHQWFDVHVLQIRUHQVLF
VFLHQFHV SURYHG WKDW HWKLFDO LVVXHV KXPDQ HUURUV PLVLQWHUSUHWDWLRQ RI IRUHQVLF
HYLGHQFHLQFRXUWLQVWUXPHQWDWLRQDQGDFFUHGLWDWLRQKDYHHPHUJHGDVWKHPDLQLVVXHV
QRZDGD\V&RUGQHU/DFNLQXQGHUVWDQGLQJVFLHQFHIURPWKHUHOLJLRXVYLHZDQG















DQGDOLTUƗUZKLOH RWKHU VFKRODUV MXVW DFNQRZOHGJH LW DV VXSSRUWLYH HYLGHQFH LQ D










UDWLILHVDEVROXWHSULQFLSOHV LQRUGHU WRSURWHFW LQQRFHQWSHRSOH IURPXQFRUURERUDWHG



















DVVLVW LQ UHSRVLWLRQLQJ WKHVH WHUPLQRORJLHV 5X]PDQ  +HQFH GXH WR WKHVH
FLUFXPVWDQFHVIRUHQVLFVFLHQFHDVLQWHJUDWLRQZLWKDOTDUƯQDKQHHGWREHH[SORUHGDV
WKHQHHGLQSURYLQJWKHWUXWKLQ,VODP




DUH OHDGLQJ WRZDUGV WR VDIHJXDUG KXPDQ LPSRUWDQW YDOXHV DQG WR UHPRYH KDUP LQ
VRFLHW\ 7KLV LV WKH UHDVRQ ZK\ RWKHU MXGLFLDO V\VWHPV KDYH DGDSWHG LW IRU DERXW
FHQWXULHV,WLVDELJORVVLIIRUHQVLFVFLHQFHFDQQRWEHDGDSWHGDVRQHRIWKHPHDQRI
SURRI LQ VKDULDK ODZ LQGHSHQGHQWO\ =XOIDNDU  $Q LVVXH DULVHV KHUH ZKHQ
IRUHQVLFVFLHQFHKDVUDSLGO\JURZQDQGH[SDQGHGWREHFRPHVXFKDJUHDWGLVFLSOLQHLQ
KXPDQOLIH:KHUHLVLWVSODFHLQWKHGLVFXVVLRQRIPDTƗ܈LGDOVKDUƯµDKDQGKRZFRXOG
LW KDV UHODWHG WR WKLV ILHOG" 7KLV KRZHYHU QHHGV D VWURQJ DUJXPHQWDWLRQ WKURXJK
UHDVRQLQJ PHWKRG IURP WKH DXWKRULWDWLYHQHVV RI ,VODPLF VRXUFHV LQ ZKLFK FDQ EH
FRPSOLHGZLWKPDTƗ܈LGDOVKDUƯµDK+DOODT1\D]HH$VIDUDVUHVHDUFKHU
FRQFHUQ WKHUH LVQRDFDGHPLF UHVHDUFK WKDW WULHG WRJLYH D VWURQJDUJXPHQWDWLRQ WR
DGDSWIRUHQVLFVFLHQFHLQZKROHZLWKLQPDTƗ܈LGDOVKDUƯµDKIRUPXODWLRQ
/DVWO\ OHJDO UHDVRQLQJ DQG GHHS XQGHUVWDQGLQJ RI IRUHQVLF VFLHQFH











7KH IRFXV RI WKLV UHVHDUFK LV WR UHFRPPHQG IRU WKH LQWHJUDWLRQ RI IRUHQVLF





DOVKDUƯµDK IURP LWV WUDQVIHUDELOLW\ WKURXJK UHSRUWHG IRUHQVLF VFLHQFH
FDVHV












LLL :KDWDUH WKHFRPSRQHQWVRI IRUHQVLFV IXQGDPHQWDO IUDPHZRUNEDVHG











SULQFLSOHV DQG WKH KLVWRULFDO DUHD 5HVHDUFKHU DOVR KDV OLPLWHG WKH VFRSH WR WKH
GLVFXVVLRQRQWKHVFKRODUV¶YLHZLQWKHDGPLVVLELOLW\RIDOTDUƯQDKDVWKLVLVWKHSRLQW
WKDWPDNHVIRUHQVLFVFLHQFHEHLQJDGPLVVLEOH LQ ,VODPLF ODZ0RUHRYHU VWDWXWHDQG
UHYLHZVDOVREHLQJOLPLWHGWR)HGHUDO6WDWHRI:LOD\DK3HUVHNXWXDQDVLWLVSDULPDWHULD














WKH WKHRUHWLFDO IURQW WKLV VWXG\ FRQWULEXWHV WR WKH OLWHUDWXUH RI LQWHJUDWLRQ EHWZHHQ





EHHQ HVWDEOLVKHG DV WKH IRUHQVLFV HOHPHQWV GR H[LVWHG LQ UHOLJLRXV PDQXVFULSWV RI
,VODPLFODZ,WDOVRVWUHVVHGRQWKHUROHRIIRUHQVLFVLQWKHSUHVHUYDWLRQRIDOڲDUǌUL\\ƗW
DONKDPVDKLQGXFWLYHO\DQGGHGXFWLYHO\IURPFDVHVWXGLHVSUHVHQWHG)XUWKHUPRUHWKLV
VWXG\ DOVR KLJKOLJKWV WKH UROH RI DOTDUƯQDK LQ UHDOLVLQJ PDTƗ܈LG DOVKDUƯµDK
,QWHUHVWLQJO\WKLVUHVHDUFKDGGVWRWKHOLWHUDWXUHRIIRUHQVLFVWKDWWKHUHLVDEOXHSULQWWR




7KLVUHVHDUFKKDVDOVRJLYHEHQHILWV WR WKHILHOGRIPDTƗ܈LGDOVKDUƯµDK LQD
FRQWULEXWLRQWRRSHQDQHZWRSLFRIGLVFXVVLRQ+HQFHPDTƗ܈LGƯVFKRODUVZLOOODWHU
PDNH IXUWKHU HODERUDWLRQV UHODWHGRQ WKLV WRSLF$V IRU DQ\ ,VODPLF LQVWLWXWLRQV WKDW
LQWHQG WR VHW D ILUPRU HVWDEOLVKLQJ WKH JXLGDQFH RI ,VODPLF SUDFWLFHV DQG HWKLFV LQ







WR IXUWKHU H[WHQVLYH UHVHDUFK 7KLV VWXG\ LV DOVR D SLRQHHU WR RWKHU UHVHDUFKHUV WR






WKLV VHFWLRQ 7KHVH HODERUDWLRQV DLP WR JXLGH WKH VWXG\ WKURXJK GHILQLWH WHUPV DQG
SUHYHQWDQ\PLVLQWHUSUHWDWLRQRIWKHXQGHUVWDQGLQJWRUHDGHUV
 )RUHQVLF6FLHQFH)XQGDPHQWDOV























7KLV UHVHDUFK UHIHUVPDTƗ܈LG DOVKDUƯµDK DV WKH OHJLWLPDWH SXUSRVHV RU WKH
REMHFWLYHVRI,VODPLFODZDQGXVHGDFRPELQDWLRQRIWKHGHILQLWLRQJLYHQE\DO4DUUƗIL
  DO5D\VǌQL   DQG µ$XGD   ,W LV WKH µJRDOV RI WKH
VKDULDK WKDW DLPV DQG EULGJHV EHWZHHQ WKH ODZ DQG WRGD\¶V FRQFHSWLRQV RI KXPDQ
ULJKWV GHYHORSPHQW DQG FLYLOLVDWLRQ ZKLFK OLQNHG ZLWK SUHVHUYLQJ PD܈ODۊDK DQG





$OO LQ DOO WKLV FKDSWHUGHDOVZLWK WKH LQWURGXFWRU\ SDUW RI WKLV VWXG\ZKLFK
FRQVLVWVEDFNJURXQGDQGVWDWHPHQWRISUREOHPREMHFWLYHVVLJQLILFDQFHDQGVFRSHRI
WKHVWXG\)RXULVVXHVKDYHEHHQKLJKOLJKWHGLQWKHEDFNJURXQGRIVWXGLHVWKDWEXLOWWKH
SUREOHP VWDWHPHQWV 7KLV VWXG\ DOVR DLPV WR DFKLHYH DQG DQVZHU IRXU UHVHDUFK
REMHFWLYHVDQGTXHVWLRQV8QGHUDVSHFLILFVFRSHWKLVVWXG\DOVRKDGEHHQQDUURZHG




























$EGXO +DPLG 0RKDPDG  3HODNVDQDDQ +XGXG 'L %UXQHL 3HUEH]DDQ 'L
$QWDUD %UXQHL 'DQ 0DOD\VLD -DEDWDQ .HPDMXDQ ,VODP 0DOD\VLD -$.,0




$EGXU5DVKLG . )XUEHU 6 : 	 $EGXO%DVVHU 7  /LIWLQJ WKH YHLO D
W\SRORJLFDOVXUYH\RIWKHPHWKRGRORJLFDOIHDWXUHVRI,VODPLFHWKLFDOUHDVRQLQJ


























$KPDG 6XQDZDUL /RQJ  3HQJHQDODQ 0HWRGRORJL 3HQ\HOLGLNDQ 3HQJDMLDQ
,VODP-DEDWDQ8VXOXGGLQGDQ)DOVDIDK8QLYHUVLWL.HEDQJVDDQ0DOD\VLD

$KPDG 6\XNUDQ %DKDUXGGLQ 'L 6HEDOLN )LTDK )RUHQVLN .XDOD /XPSXU
7HODJD%LUX6GQ%KG

$KPDG 6\XNUDQ %DKDUXGGLQ $PLGRQ $QDQ 0RKDPPDG $PLU :DQ +DUXQ























	$EGXO 5DKLP <DFRE D )RUHQVLN %LRORJL'DODP 3HQMDJDDQ1DVDE























DOµ$VTDOƗQƯ ,EQ ণDMDU $তPDG ELQ µ$OL  )DWۊ DO%ƗUƯ IL 6KDUۊ ܇DۊƯۊ DO
%XNKƗUƯ%HLUXW'ƗUDO0DµULIDK









































DO)ƗL] ,EUƗKƯP0XতDPPDG $O,WKEƗW EƯ DO4DUƗLQ IƯ DO)LTK DO,VOƗPL\
5L\DGK0DNWDEDK8VƗPDK












































































































PƗQƯ $Eǌ ণDIৢ 6LUƗM DO'ƯQ 







DO4DUDঌƗZƯ 0XতDPPDG <ǌVXI  $ZODZL\\ƗW DOۉDUDNDW DO,VOƗPL\\DK IƯ






DO4DUUƗIL $তPDG ELQ ,GULV ELQ µ$EG DO5DতPƗQ 6KLKƗE DO'ƯQ QG$QZƗU DO
%XUǌTIƯ$QZƗ¶DO)XUǌT%HLUXWƖODPDO.XWXE

DO4DWWƗQ 0DQQƗ .DOƯO  DO7DVKUƯµ ZD DO)LTK DO,VOƗPL\ 7ƗUƯNKDQ ZD
0DQKDMDQ&DLUR0DNWDEDK:DKEDK





















3DSHU SUHVHQWHG DW WKH ,QWHUQDWLRQDO 6HPLQDU RQ ,VODPLF -XULVSUXGHQFH LQ
&RQWHPSRUDU\6RFLHW\.XDOD7HUHQJJDQX




















DO6X\ǌ৬Ư -DOƗO DO'ƯQ µ$EG DO5DতPƗQ  $O$VKEƗK ZD DO1DܲƗLU %HLUXW
/XEQDQ'ƗUDO.XWXEDOµOPL\\DK






























7D¶OƯI $OEXFDVLV RQ VXUJHU\ DQG LQVWUXPHQWV *XVWDYH ( YRQ *UXQHEDXP
&HQWHUIRU1HDU(DVWHUQ8QLYHUVLW\RI&DOLIRUQLD3UHVV





DO=DUNDVKƯ $Eǌ µ$EG $OODK %DGU DO'ƯQ 0XতDPPDG  DO%DۊU DO0XۊLܒ
%HLUXW'ƗUDO.XWXEDO,OPL\\DK

































$OZDQL =  0DTƗৢLG 4XU¶DQL\\D $ 0HWKRGRORJ\ RQ (YDOXDWLQJ 0RGHUQ
&KDOOHQJHV DQG )LTK DO$TDOOL\\DW 0XVOLP :RUOG   GRL
PXZR

$OZL +DVVDQ  3HUPDVDODKDQ LQWHOHNWXDO GDODP SHPELQDDQ KXNXP ,VODP












 $6&/'/$%,QWHUQDWLRQDO 3URJUDP 2YHUYLHZ 9HUVLRQ  8QLWHG















$ODW 3HQJHVDQ $ONRKRO GL %DKDJLDQ 3HQJXDWNXDVD -DEDWDQ $JDPD ,VODP
:LOD\DK3HUVHNXWXDQ-XUQDO8QGDQJ8QGDQJ'DQ0DV\DUDNDW

$QGHUVRQ*DLO 6&HUYHQND9DOHULH -+DJOXQG:'	6RUJ0  ,QVHFWV
DVVRFLDWHG ZLWK WKH ERG\ WKHLU XVH DQG DQDO\VHV $GYDQFHV LQ )RUHQVLF
7DSKRQRP\0HWKRG7KHRU\DQG$UFKDHRORJLFDO3HUVSHFWLYHV












$ULI 6D]HOLQ 	 6LGHN 6DILDK  $SSOLFDWLRQ RI +DODODQ 7D\\LEDQ LQ WKH













$WWRUQH\ *HQHUDO¶V &KDPEHUV RI0DOD\VLD  7UDLQLQJ 1HHG $QDO\VLV $*&
$WWRUQH\*HQHUDO¶V&KDPEHUVRI0DOD\VLD5HWULHYHGWK'HFHPEHUIURP
















*DULV 3DQGXDQ 3HQJLNODQDQ \DQJ 0HOLEDWNDQ :DQLWD GL 0DOD\VLD 0HQXUXW
3HUVSHNWLI 0DTƗৢLG 6KDULDK 0DTƗ܈LG DO6KDUÕն DK $SOLNDVL 'DODP $VSHN




WR =LQD QRU &RPPLWWLQJ 4DGKI 0DNLQJ )DOVH $FFXVDWLRQ RI =LQD0XVOLP
:RUOG-RXUQDORI+XPDQ5LJKWV



















%DUEDUD -RKQ -  &HUWLILFDWLRQ DQG $FFUHGLWDWLRQ 2YHUYLHZ +DQGERRN RI
'LJLWDODQG0XOWLPHGLD)RUHQVLF(YLGHQFHSS6SULQJHU

%DWHVRQ :LOOLDP 	 0HQGHO *UHJRU  0HQGHO




%HFNPDQ /DUV %||N -D 	 /DQGHU (OYLU  $Q HYDOXDWLRQ RI VRPH
DQWKURSRORJLFDOWUDLWVXVHGLQSDWHUQLW\WHVWV+HUHGLWDVဨ














%(51$0$   -HQD]DK:DUJD0DOD\VLD0DQJVD7UDJHGL0+ 6HODPDW
'LEDZD 3XODQJ 6HWDNDW ,QL %(51$0$FRP 5HWULHYHG WK -XQH  IURP
KWWSZHEEHUQDPDFRPPKLQGH[SKS"ODQJ P\	VLG QHZVGHWDLO	LG 


%(51$0$  1DMLE /DXQFKHV 0DOD\VLDQ 6\DULDK ,QGH[ %(51$0$FRP
5HWULHYHG UG $SULO  IURP
KWWSZZZEHUQDPDFRPEHUQDPDYVSQHZVVSRUWVSKS"LG 




















 $FFXUDF\ DQG UHOLDELOLW\ RI IRUHQVLF ODWHQW ILQJHUSULQW GHFLVLRQV
3URFHHGLQJV RI WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV RI WKH 8QLWHG 6WDWHV RI
$PHULFD(DUO\(GLWLRQGRLSQDV

%U¡QGXP-DFREVHQ 3HWHU 1RUGHVWJDDUG %¡UJH * 1LHOVHQ 6XQH ) 	 %HQQ
0DULDQQH  6NLQ FDQFHU DV D PDUNHU RI VXQ H[SRVXUH DVVRFLDWHV ZLWK
P\RFDUGLDO LQIDUFWLRQ KLS IUDFWXUH DQG GHDWK IURP DQ\ FDXVH ,QWHUQDWLRQDO
MRXUQDORIHSLGHPLRORJ\

%U¡QGXP-DFREVHQ 3HWHU 1RUGHVWJDDUG %¡UJH * 1LHOVHQ 6XQH ) 	 %HQQ
0DULDQQH  $XWKRUV¶ 5HVSRQVH WR 6NLQ FDQFHU DV D PDUNHU RI VXQ














&DWWDQHR &ULVWLQD 3RUWD 'DYLGH 	 $QJHOLV 'DQLOR 'H QG ,GHQWLILFDWLRQ RI
+XPDQ5HPDLQV:LOH\(QF\FORSHGLDRI)RUHQVLF6FLHQFH













DQG TXDOLWDWLYH FRQWHQW DQDO\VLV VLPLODULWLHV DQG GLIIHUHQFHV7KH4XDOLWDWLYH
5HSRUW

&ODXGH 5RX[ )UDQN &ULVSLQR 	 2OLYLHU 5LEDX[  6WUHQJWKHQLQJ )RUHQVLF
6FLHQFH LQ WKH 8QLWHG 6WDWHV $ 3DWK )RUZDUG 8QLWHG 6WDWHV RI $PHULFD
1DWLRQDO$FDGHPLHV3UHVV














&RUPLHU .DUHQ &DODQGUR /LVD 	 5HHGHU 'HQQLV  (YROXWLRQ RI '1$





























'HSDUWPHQW RI &KHPLVWU\   $QQXDO 5HSRUW 3HWDOLQJ -D\D 6HODQJRU
'HSDUWPHQWRI&KHPLVWU\0DOD\VLD

'HSDUWPHQW RI &KHPLVWU\   $QQXDO 5HSRUW 3HWDOLQJ -D\D 6HODQJRU
'HSDUWPHQWRI&KHPLVWU\0DOD\VLD














'HSDUWPHQW RI ,VODPLF 'HYHORSPHQW 0DOD\VLD  ,VODPLF 9LHZ RQ 9LUWXDO





6\VWHPUHTXLUHPHQWV )URP ,VODPLF 3HUVSHFWLYHV &\EHUMD\D 'HSDUWPHQWV RI
6WDQGDUGV0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD D 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD






'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD E 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00  /DERUDWRU\$FFUHGLWDWLRQ 6FKHPH RI0DOD\VLD 675  6SHFLILF
7HFKQLFDO 5HTXLUHPHQWV IRU $FFUHGLWDWLRQ RI $QDO\VLV RI $FFHOHUDQWV LQ )LUH
'HEULV IRU)RUHQVLF 6FLHQFH7HVWLQJ/DERUDWRULHV&\EHUMD\D'HSDUWPHQW RI
6WDQGDUGV0DOD\VLD
'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD F 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD




'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD D 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD6$003ROLF\63
± 6SHFLILF 5HTXLUHPHQWV RQ 7KH ,VVXH RI 6$00 (QGRUVHG &DOLEUDWLRQ
&HUWLILFDWHV&\EHUMD\D'HSDUWPHQWRI6WDQGDUGV0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD E 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD6$003ROLF\63
± 5HTXLUHPHQWV )RU 7KH $FFUHGLWDWLRQ RI 6LWH 7HVWLQJ DQG &DOLEUDWLRQ
/DERUDWRULHV&\EHUMD\D'HSDUWPHQWRI6WDQGDUV0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD F 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD6$003ROLF\63
 ± *UDGLQJ RI 1RQ&RQIRUPLWLHV &\EHUMD\D 'HSDUWPHQW RI 6WDQGDUGV
0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD G 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD6SHFLILF&ULWHULD
6&  6SHFLILF &ULWHULD IRU $FFUHGLWDWLRQ RI )RUHQVLF 6FLHQFH 7HVWLQJ
&\EHUMD\D'HSDUWPHQWRI6WDQGDUGV0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD H 6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD6$003ROLF\63
± 3ROLF\ RQ 0HDVXUHPHQW 8QFHUWDLQW\ 5HTXLUHPHQWV IRU 6$00 7HVWLQJ
/DERUDWRULHV&\EHUMD\D'HSDUWPHQWRI6WDQGDUGV0DOD\VLD















2WKHU &RQWUROOHG 6XEVWDQFHV IRU )RUHQVLF 6FLHQFH 7HVWLQJ /DERUDWRULHV
&\EHUMD\D'HSDUWPHQWRI6WDQGDUGV0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD  6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD675±6SHFLILF
7HFKQLFDO 5HTXLUHPHQWV IRU $FFUHGLWDWLRQ RI 7UDFH (YLGHQFH $QDO\VLV IRU
)RUHQVLF 6FLHQFH 7HVWLQJ /DERUDWRULHV &\EHUMD\D 'HSDUWPHQW RI 6WDQGDUGV
0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD  6NLP $NUHGLWDVL 0DNPDO 0DOD\VLD
6$00/DERUDWRU\$FFUHGLWDWLRQ6FKHPHRI0DOD\VLD6$003ROLF\63
 3ROLF\ )RU 3DUWLFLSDWLRQ ,Q 3URILFLHQF\ 7HVWLQJ $FWLYLWLHV &\EHUMD\D
'HSDUWPHQWRI6WDQGDUGV0DOD\VLD

'HSDUWPHQW RI 6WDQGDUGV 0DOD\VLD D 6$00 3XEOLFDWLRQ $FFUHGLWDWLRQ
5HWULHYHG  2FWREHU  IURP KWWSZZZMVPJRYP\VDPP
SXEOLFDWLRQ:%2355





































'LUHFWRUDWH RI $FFUHGLWDWLRQ $OEDQLD  $FFUHGLWDWLRQ   5HWULHYHG QG
'HFHPEHUIURPKWWSGSDJRYDOHQDFFUHGLWDWLRQ





'UDXFNHU &ODLUH % 0DUWVROI 'RQQD 6 5RVV 5DWFKQHHZDQ 	 5XVN 7KRPDV %


























3UDFWLFH 3URJUDPPH 6WUXFWXUH  5HWULHYHG UG 1RYHPEHU  IURP
KWWSODZXLWPHGXP\YLQGH[SKSSURJUDPPHVSRVWJUDGXDWHGOVD

)DFXOW\ RI 6KDULDK DQG /DZ 86,0 QG $FDGHPLF 3URJUDPPHV %DFKHORU RI
6KDULDK DQG /DZ +RQV  5HWULHYHG WK 'HFHPEHU  IURP
KWWSIVXXVLPHGXP\HQSURJGHJUHHV\DULDK












6KDUÕն DK $SOLNDVL 'DODP $VSHN 6RVLDO 'DQ 3HUXQGDQJDQ SS 
'HSDUWPHQW RI )LTK DQG 8VXO $FDGHP\ RI ,VODPLF 6WXGLHV 8QLYHUVLW\ RI
0DOD\D

)DUDK :DKLGD =XONLIOHH  'DWD 'RFXPHQWDWLRQ DQG ,QWHUYLHZ 6HVVLRQ
,QWHUYLHZHU%DKDUXGGLQ$KPDG6\XNUDQ





























*DU\ (GPRQG 0DWWHZ % 7KRPSVRQ -DVRQ 0 7DQJHQ  $ JXLGH WR























6WUDWHJLHV IRU TXDOLWDWLYH UHVHDUFK 8QLWHG 6WDWHV RI $PHULFD 7UDQVDFWLRQ
SXEOLVKHUV





6ROHLPDQSRXU +DVVDQ $]DUIDULQ 5DVRXO    $QVDULQ .KDOLO 










+DOODT:DHO % :DV WKH JDWH RI LMWLKƗG FORVHG" ,QWHUQDWLRQDO -RXUQDO RI
0LGGOH(DVW6WXGLHV































(DUO\ ,VODPLF 7UDGLWLRQ EDVHG RQ ,EQ 7XID\O¶V :RUN+D\\ ,EQ <DT]DQ
5HYHODWLRQDQG6FLHQFH

+HOPHU:LOOLDP -	%LOHN$UWKXU -  6W 9DOHQWLQH
V'D\0DVVDFUH 7KH















+ODVWDOD 0LFKDHO 3  3K\VLRORJLFDO HUURUV DVVRFLDWHG ZLWK DOFRKRO EUHDWK
WHVWLQJ7KH&KDPSLRQ-XO\




























,EQ µ$EG DO6DOƗP µ,]] DO'ƯQ µ$EG DO























































































,QPDQ.HLWK 3ULQFLSOHV DQG3UDFWLFH RI&ULPLQDOLVWLFV7KH3URIHVVLRQ RI
)RUHQVLF6FLHQFH)ORULGD86$&5&3UHVV//&

,QWHUQDWLRQDO2UJDQLVDWLRQ RI 6WDQGDUG  6HOHFWLRQ DQG XVH RI WKH ,62 


















ƯO 6ƗOLP $EG DO
$O  $O%DۊWK DO)LTKƯܑREƯµDWXKX.KD܈ƗL܈XKX


















-DZDWDQNXDVD .DMLDQ /DQMXW 8QGDQJXQGDQJ 6LKLU  .DMLDQ 8QWXN




















































-XGLFLDO DQG /HJDO 7UDLQLQJ ,QVWLWXWH E 7UDLQLQJ'LYLVLRQ   5HWULHYHG WK
'HFHPEHUIURPKWWSZZZLONDSJRYP\HQJOLVKNKLGPDWSKS
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DK 3DSHU SUHVHQWHG DW WKH ,VODPLF 0HGLFDO (WKLFV &RQIHUHQFH .XDOD
/XPSXU
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.DYLWKD % (LQVWHLQ $ 6LYDSDWKDVXQGKDUDP % 	 6DUDVZDWKL 75 
/LPLWDWLRQVLQIRUHQVLFRGRQWRORJ\-RXUQDORIIRUHQVLFGHQWDOVFLHQFHV





XVLQJ 2ULHQWDWLRQ )LHOG %DVHG 0XOWLSOH )HDWXUHV ,QWHUQDWLRQDO -RXUQDO RI
&RPSXWHU$SSOLFDWLRQVGRL
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+DULDQ 2QOLQH 5HWULHYHG WK 0DUFK  IURP
KWWSVZZZEKDULDQFRPP\QRGH

.KDWLMDK 2WKPDQ  $ %ULHI 2YHUYLHZ RQ ,VODPLF &RPSOLDQFH 4XDOLW\












UHVHDUFKVWUDWHJLHV IRU HGXFDWRUV-RXUQDORI(PHUJLQJ7UHQGV LQ(GXFDWLRQDO
5HVHDUFKDQG3ROLF\6WXGLHV
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/HH +HQU\ & 	 /DGG &DUOO  3UHVHUYDWLRQ DQG FROOHFWLRQ RI ELRORJLFDO
HYLGHQFH&URDWLDQ0HGLFDO-RXUQDO
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/H[LV1H[LV 0DOD\VLD  &DVH /DZ /H[LV 0DOD\VLD IURP /H[LV1H[LV









/RFDUG (GPRQG  /
HQTXrWH FULPLQHOOH HW OHV PpWKRGHV VFLHQWLILTXHV (
)ODPPDULRQ
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0DOD\VLD ,QVWLWXWH RI &KHPLVWU\  7UDLQHU
V 3URILOH 3URIHVVLRQDO &HQWUH







0ƗOLN LEQ $QDV LEQ 0ƗOLN  $O0XZDܒܒD¶ $EX 'KDEL $UDE (PLUDWHV
















0DUJRW 3LHUUH  )RUHQVLF VFLHQFH RQ WULDO:KDW LV WKH ODZ RI WKH ODQG"
$XVWUDOLDQ-RXUQDORI)RUHQVLF6FLHQFHV
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DQDO\VLV 3DSHU SUHVHQWHG DW WKH )RUXP 4XDOLWDWLYH 6R]LDOIRUVFKXQJ)RUXP
4XDOLWDWLYH6RFLDO5HVHDUFK

0F*UDZ+LOO  0F*UDZ+LOO (QF\FORSHGLD RI 6FLHQFH DQG 7HFKQRORJ\



















0LQLVWU\ RI +HDOWK 0DOD\VLD D )RUHQVLF 6FLHQFH 6HUYLFHV LQ 0LQLVWU\ 2I





6DLQV .HVLKDWDQ %HUVHNXWX $6.%  0LQLVWU\ RI +HDOWK 0DOD\VLD 2IILFLDO
:HEVLWH0LQLVWU\RI+HDOWK0DOD\VLD

0LQLVWU\ RI +LJKHU (GXFDWLRQ QG4XDOLILFDWLRQ 5HFRJQLWLRQ RI ,MD]DK 6DUMDQD
0XGD 6DVWHUD 6KDULDK 3HQJDMLDQ ,VODP 0LQLVWU\ RI +LJKHU (GXFDWLRQ
5HWULHYHG WK 'HFHPEHU  IURP
KWWSVDSSPRKHJRYP\LNWLUDIVLMLOFHWDN.HOD\DNDQSKS"VLG 
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0RKDPPDG $L]DW -DPDOXGLQ  )LTK ,VWLKDODK ,QWHJUDWLRQ RI 6FLHQFH DQG
,VODPLF/DZ5HYHODWLRQDQG6FLHQFH

0RKDPPDG $PLU :DQ +DUXQ  3HPELQDDQ 0RGHO 3HODQ 3HPDNDQDQ
















0RKG $NUDP 6KDLU 0RKDPHG  4XDQWXP RI SURRI ZKHQ FDVH IRU WKH














DSSOLFDWLRQ RI WLVVXH HQJLQHHULQJ LQ GHJHQHUDWLYH GLVF GLVHDVH DQ ,VODPLF
SHUVSHFWLYH5HJHQHUDWLYH5HVHDUFK

0RQFNWRQ6PLWK -DQH $GDPV 7RQ\ +DUW $GDP 	 :HEE -XOLD 
,QWURGXFLQJ)RUHQVLFDQG&ULPLQDO,QYHVWLJDWLRQ6DJH

0XKDPDG 6D\XWL 0DQVRU 	 0RKG $QXDU 5DPOL  3HQGHNDWDQ 3VHXGR








0XKDPPDG0XKVLQ .KDQ  7KH 7UDQVODWLRQ RI WKH0HDQLQJV RI ܇DۊƯۊ DO
%XNKƗUL 5L\DGK .LQJGRP RI 6DXGL $UDELD 'DUXVVDODP 3XEOLVKHUV DQG
'LVWULEXWRUV

0XKU7KRPDV $WODVWL²DSURWRW\SH IRU WKH VXSSRUW RI WH[W LQWHUSUHWDWLRQ
4XDOLWDWLYHVRFLRORJ\





QDWXUDO IRRG FRORXUDQWV3URFHGLD6RFLDO DQG%HKDYLRUDO 6FLHQFHV  


0XTULQ 0XতDPPDG ELQ 6D







0XVQDG DO܇DۊƯۊ DO0XNKWD܈ƗU ELQDTO DOµ$GO 























































































3DGHOD $VLI ,  $ *URXQGHG 7KHRU\ 6WXG\ RI WKH 3URSKHW 0XKDPPDG¶V
/HDGHUVKLS %HKDYLRUV $ 0RGHO IRU ,VODPLF 6FKRRO 3ULQFLSDOV 'RFWRU RI
(GXFDWLRQ6W-RKQ)LVKHU&ROOHJH
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3HQQ 'XVWLQ - 2EHU]DXFKHU (OLVDEHWK *UDPPHU .DUO )LVFKHU *RWWIULHG 6RLQL




3HVFKHO2.XQ] 61 5RWKVFKLOG0$	0W]HO (  %ORRG VWDLQ SDWWHUQ
DQDO\VLV)RUHQVLFVFLHQFHPHGLFLQHDQGSDWKRORJ\

3ROLV 'LUDMD 0DOD\VLD 5R\DO 0DOD\VLD 3ROLFH  7DKXNDK $QGD" 6HMDUDK




















,QGLYLGXDOL]DWLRQ RI %ORRG DQG%RG\ )OXLGV)RUHQVLF 6FLHQFH SS 
:DVKLQJWRQ$PHULFDQ&KHPLFDO6RFLHW\









0XKDPPDG ,NKODV 5RVHOH  	 6LWL 0DLPXQDK .DKDO  0HQDQJDQL
)HQRPHQD(NVWUHPLVPH$JDPD0HQJLNXW3HUVSHNWLI0DTƗৢLG6KDULDK0DTƗ܈LG
DO6KDULDK $SOLNDVL 'DODP $VSHN 6RVLDO 'DQ 3HUXQGDQJDQ SS 




+DODO ,QGXVWU\ $Q ,QLWLDO 3URSRVHG &RQFHSW %DVHG RQ 0DTƗৢLG 6KDUƯ¶DK




	+XVVLQ6RORPRQ 7KH ,PSDFWRI6HSDUDWLRQ%HWZHHQ5HOLJLRQ DQG
6FLHQFH7KH6RFLDO6FLHQFHV




5DTXLE $PDQD  7KH ,VODPLF 6WDQGDUG IRU WKH $VVHVVPHQW RI 0RGHUQ
7HFKQRORJ\-RXUQDORIUHYHODWLRQDQG6FLHQFH

5DTXLE $PDQD 0DTƗৢLG DO6KDUƯ µDK $ 7UDGLWLRQDO 6RXUFH IRU (QVXULQJ
'HVLJQ DQG 'HYHORSPHQW RI 0RGHUQ 7HFKQRORJ\ IRU +XPDQLW\¶V %HQHILW
,VODPLF3HUVSHFWLYHVRQ6FLHQFHDQG7HFKQRORJ\SS6SULQJHU












5HYDWKL 5DMDQ 1LN )DNKUXGGLQ 1LN +DVDQ 0RKDPPHG 1DVLPXO ,VODP 
&KHPLFDO )LQJHUSULQWLQJ RI +XPDQ %RG\ 2GRXU $Q 2YHUYLHZ RI 3UHYRLXV
6WXGLHV0DOD\VLDQ-RXUQDORI)RUHQVLF6FLHQFHV
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5XGLQ1RUDK	 ,QPDQ.HLWK $Q LQWURGXFWLRQ WR IRUHQVLF'1$DQDO\VLV
8QLWHG6WDWHVRI$PHULFD&5&SUHVV
5XWW\-DQH(5HOLJLRXV$WWLWXGHVWR'HDWKDQG3RVW0RUWHP([DPLQDWLRQV
7KH +RVSLWDO $XWRSV\ $ 0DQXDO RI )XQGDPHQWDO $XWRSV\ 3UDFWLFH ,WDO\
&DUROLQH0DNHSHDFH








6DDG 1 0 0DPDW 0 1 	 0RKDPDG 1 ( $  6WUXFWXULQJ 6XNXN
'HYHORSPHQW DQG 9DOLGDWLQJ WKH ,VVXDQFHV























6KDUƯ¶DK DV D FRPSOHPHQWDU\ IUDPHZRUN WR FRQYHQWLRQDO ELRHWKLFV6FL(QJ
(WKLFVGRLV
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6D\\LG 4X৬E ,EUƗKƯP ণXVƯQ DO6KƗULEƯ  7DIVƯU IƯ ܱLOƗO $O4XU¶ƗQ %HLUXW
/XEQDQ'ƗU6\XUǌT

6FKLIIHU %pDWULFH  7KH UHODWLRQVKLS EHWZHHQ IRUHQVLF VFLHQFH DQG MXGLFLDO













WK 'HFHPEHU  IURP KWWSZZZMDNHVVJRYP\YLQGH[SKSLQIR
MDEDWDQDUNLEEHULWDNXUVXVVDLQVIRUHQVLN
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6KDLNK 0RKG 6DLIXGGHHQ 1RRU 1DHPDK $EGXO 5DKPDQ 1RRU 0XQLUDK ,VD 	
$]L]DQ %DKDUXGGLQ  0DTƗৢLG DO6KDUƯ¶DK DV D FRPSOHPHQWDU\
IUDPHZRUN WR FRQYHQWLRQDO ELRHWKLFV 6FLHQFH DQG HQJLQHHULQJ HWKLFV 


6KDNLU 8OODK  )DWZD 5HSRVLWLRQLQJ 7KH +LGGHQ 6WUXJJOH IRU 6KDUL¶D
&RPSOLDQFH ZLWKLQ ,VODPLF )LQDQFLDO ,QVWLWXWLRQV 'RFWRU RI 3KLORVRSK\






6KHQWRQ $QGUHZ .  6WUDWHJLHV IRU HQVXULQJ WUXVWZRUWKLQHVV LQ TXDOLWDWLYH
UHVHDUFKSURMHFWV(GXFDWLRQIRULQIRUPDWLRQ







6LWL$UQL%DVLU 	 ,OKDDPLH$EG*KDQL$]PL 0DOD\VLDQ ,VODPLF4XDOLW\














6RHPLWUD$ +LJKHU2EMHFWLYHVRI ,VODPLF ,QYHVWPHQW3URGXFWV ,VODPL]LQJ






































0DTƗৢLG $O6KDUƯ¶DK¶ IRU :KROHQHVV 'HYHORSPHQW RI 0DQNLQG
7D\ORU
VWK7HDFKLQJDQG/HDUQLQJ&RQIHUHQFH7UDQVIRUPDWLYH+LJKHU








6\DULDK -XGLFLDU\ 'HSDUWPHQW 0DOD\VLD D 5HVROXVL 3HUVLGDQJDQ 3HUVDWXDQ
3HJDZDL 6\DULDK0DOD\VLD.DOL.H  $QQXDO &RQIHUHQFH RI 6\DULDK




6\DULDK -XGLFLDU\ 'HSDUWPHQW 0DOD\VLD E 5HVROXVL 3HUVLGDQJDQ 3HUVDWXDQ
3HJDZDL6\DULDK0DOD\VLD.DOL.H $QQXDO&RQIHUHQFHRI6\DULDK











7D\ORU*DLO %\ WKH%RRN$OFKHP\ DQG WKH /DERUDWRU\0DQXDO IURP$O5Ɨ]Ư WR
/LEDYLXV

7D\ORU *DLO  7KH .LWDE $O$VUDU $Q $OFKHP\0DQXDO LQ 7HQWK&HQWXU\
3HUVLD$UDE6WXGLHV4XDUWHUO\

7D\ORU 6WHYHQ - 	 %RJGDQ 5REHUW :RUNLQJ ZLWK GDWD GDWD DQDO\VLV LQ
TXDOLWDWLYHUHVHDUFK,QWURGXFWLRQWRTXDOLWDWLYHUHVHDUFKPHWKRGV

7HQJNX )DWLPDK $]]DKUD 7HQJNX )DX]L 0RKG $QXDU 5DPOL 	 1XUKLGD\DK
0XKDPPDG 6KDULIXGGLQ  9DNVLQDVL WHUKDGDS .DQDN.DQDN 0HQXUXW
3HUVSHNWLI 0DTƗৢLG 6\DUƯDK 0DTƗৢLG DO6KDUƯ¶DK .RQVHS GDQ 3HQGHNDWDQ
8QLYHUVLWL0DOD\D-DEDWDQ)LTKGDQ8VXO$NDGHPL3HQJDMLDQ,VODP
























7LPPHUPDQV 6WHIDQ  7KH FDXVH RI GHDWK YV WKH JLIW RI OLIH %RXQGDU\
PDLQWHQDQFH DQG WKHSROLWLFVRI H[SHUWLVH LQGHDWK LQYHVWLJDWLRQ6RFLRORJ\RI
KHDOWK	LOOQHVV













8UEDFK &ROLQ +RZVRQ DQG 3HWHU  6FLHQWLILF 5HDVRQLQJ 7KH %D\HVLDQ
$SSURDFK8QLWHG6WDWHVRI$PHULFD2SHQ&RXUW3XEOLVKLQJ&RPSDQ\

8WXVDQ 2QOLQH  0+ 3HQJXUXVDQ PD\DW UDN\DW 0DOD\VLD GL %HODQGD





W\SHV DPRQJ WKH SHRSOH RI .HUDOD -RXUQDO RI ,QGLDQ $FDGHP\ RI )RUHQVLF
0HGLFLQH

9LUNOHU.HOO\	/HGQHY ,JRU. %ORRG VSHFLHV LGHQWLILFDWLRQ IRU IRUHQVLF








:DQ +DUXQ:DQ +DPLG  $0RGHO RI 7UDQVIHU RI $FWLYLW\%DVHG &RVWLQJ
7UDLQLQJ IRU 3UDFWLFLQJ (QJLQHHUV LQ 0DQXIDFWXULQJ &RPSDQLHV 'RFWR RI
3KLORVRSK\8QLYHUVLWL7HNQRORJL0DOD\VLD6NXGDL
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=DNDULD 1RUD]OLQD 	 $NKLU 1RRU 6KDNLUDK 0DW  5HGHILQLQJ ,VODPLF
&RXQVHOLQJ $FFRUGLQJ WR WKH 3HUVSHFWLYH RI 0DOD\VLDQ 0XVOLP &RXQVHORUV
$GYDQFHG6FLHQFH/HWWHUV
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'LUL 'DODP 3HPEHODMDUDQ 'HZDVD 'RFWRU RI 3KLORVRSK\ 8QLYHUVLWL
7HNQRORJL0DOD\VLD6NXGDL


